The crystal structure of( -) 
Introduction Experimental
Recently we have reported the crystal structure of (±)/Htrichloromethyl)-/?-propiolactone and the 35 C1
NQR spectrum of it for T ^ 77 K [1] , Besides the interest on the dynamical behavior of the group -CC1 3 as a function of the bond R-CC1 3 and its environment in the crystal lattice, see e.g. [2] , we are engaged in studies of the crystal field by nuclear quadrupole resonance, NQR [3] .
It was pointed out that molecules with one or more optically active centers offer an interesting possibility for the study of van der Waals interactions in molecular solids [4] . In first approximation one may assume unchanged intramolecular bond properties of the molecule in the solid, whether it is the ( -) molecule (the ( + ) one, respectively) or it is the (±) molecule pair. Differences in the NQR spectra of ( -) and (±) should be solely due to that part of the electric field gradient tensor, EFGT, (<P XX , <P YY , 4> ZZ ) which is caused by the crystal field. In the following, we report the crystal structure and the 35 C1 NQR spectrum of ( -)/?-(trichloromethyl)-/J-propiolactone and compare the results with the ones found for the corresponding (±) compound [1] .
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As in case of the ( + ) compound, colorless needles were grown form the solution of commercial material (Aldrich) for the X-ray diffraction work. Polycrystalline material was used for the 35 C1 NQR studies.
X-ray diffraction intensities were collected on a StoeStadi-4 four circle diffractometer. After appropriate correction of the intensity data for absorption and Lorentz-polarization factor, the crystal structure was solved by direct methods [5] and from Fourier synthesis. All atoms could be located. The structure parameters were refined by means of the full matrix least squares method [6] . The positions of the hydrogen atoms were found from difference Fourier maps and refined with fixed isotropic temperature factors.
The 35 CI NQR spectra were registered as a function of temperature T with the setup described in [1] . Errors in T and v ( 35 C1) measurement are the same as given for the ( + ) compound [1] ,
Results
In Table 1 the crystallographic data, lattice constants, etc. of ( -)/?-(trichloromethyl)-/?-propiolactone are listed, together with the experimental conditions for the X-ray diffraction. The compound crystallizes within the acentric space group D2~P2 1 Table 2 ; in Table 3 intraand intermolecular distances are given, together with the corresponding angles. For further information on the structure determination see [10] . 
(1)
In Table 4 one finds the coefficients of (1) for the title compound; there the resonance frequencies at two selected temperatures, 77 K and 295.3 K, are also given.
Discussion

Structure and 35 CI NQR of ( -) ß-(trichloromethyl)-ß-propiolactone
The 35 C1 NQR frequencies decrease smoothly with increasing temperature T. This is expected from the 
dynamics of a molecule in the lattice where the librational motions increase with increasing T, averaging the EFGT and thereby lowering the NQR frequencies, in agreement with the predictions of Bayer [8] .
The slope of the curves v ( 35 C1) = / (T) behaves similar for the six observed frequencies, and the spread of them is not changing much; T = 11 K: v max -v min = 576 kHz; T = 295 K: v max -v min = 584 kHz.
Three carbon-carbon bonds are in the molecule, see Figure 1 b. Within the limits of error we find (all distances in pm) for molecule I and molecule II id(C(1 •-C(2))> = 151.0(9), <d(C(2)-C(3))> = 152.0(10), and <d(C (3)-C (4))> = 151.0(9); the distances carboncarbon can be considered as equal. Also the distances carbon-chlorine are the same for the two crystallographically independent molecules with the mean values <d(C(4)-Cl(l))> = 175.2(6), <d(C(4)-Cl(2))> = 179.4 (6), id (C (4) -CI (3))> = 175.5 (6) . Two of the three C-Cl bond distances do not differ whereas the third one, d(C(4)-Cl(2)), is stretched by 4 pm in both molecules, I and II. 
C1)=/(T) of (-)ß-(tn-
The distances C(l)-0(1) are 136.5(6) and 138.1(8), respectively, about 10 pm shorter than <d (C (3)-0 (1))) = 147. 3(3) . This is understandable, because C(l) is the carbon atom of the keto group C(l) = 0(2), which shortens the distance C(l)-0(1) compared to C(3)-0(l). The distances C(l)-0(2) are in the mean 118.0 (7) pm. Whereas the molecules I and II do not differ in the bond lengths within the limits of error, there are differences in the bond angles which are considerably above these limits. This shows that bond distances are hard, bond angles weak bond parameters, see also Table 3 . The signal to noise ratio (Lock-in technique, recorder, time constant 10 s) is 23 to 30 at 77 K and decreases to «4 near the melting point of the compound. contribution [9] and an assignment of the frequencies to the six different Cl-positions is, without single crystal NQR studies, not possible.
Comparison of (-) ß-(trichloromethyl) -ß-propiolactone and (+) ß-( trichloromethyl)-ß-propiolactone
Firstly we consider the molecular structure of the two solids. In Table 5 we have listed the mean intraand intermolecular distances and angles of the molecules I and II of the ( -) crystal together with the corresponding data of the (±) crystal, given in [1] . Within the limits of the error in the structure determination of the (-) compound there is no severe difference in the intramolecular distances. Also the intermolecular distances show no strong differences. The deviations of the ring atoms from the best plane through C(l)-C(2)-C(3)-0(1) of the (±) compound are ^ 1.4 pm (4.4 pm for 0(2)). The plane equation for the ring atoms of (±)/?-trichloromethyl-ß-propiolactone is 7.9230 x + 3.2488 y +1.8967 z = 6.6531.
On the other hand, the crystal field effect in the 35 C1
NQR spectrum is much stronger for the (±) compound than for the ( -) compound. This is seen in Figure 3 . The overall splitting of the triplet spectrum of the (±) compound is by far larger than that of the (-) compound. It is interesting to note that, in simple approximation, one would expect weaker crystal fields [4] .
In a further step, the assignment of the 35 C1 NQR frequencies to the crystallographic positions of the chlorines has to be done by Zeeman split NQR spectroscopy.
Finally, we wish to mention that also in the infrared spectrum we could observe the different symmetry of the two compounds from the splitting of the C = 0 band in the ( -)/?-(trichloromethyl)-/?-propiolactone and also a shift of the center of gravity of this doublet compared to the C = 0 band of the (±) compound.
